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The golden age of medical AI research 

AI routinely “beat” doctors on head-to-head evaluations
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Data used to evaluate 130 FDA-approved AI

93/130 did not report multi-site evaluation
Only 4 prospective studies

Wu et al. Nature Medicine 2021

Low risk

High risk



Rapid growth in the number of FDA cleared AI devices

– N=882 (and counting!)

– 151 new devices since Aug 
2023



Some improvements in evaluation

• Significant increase in reporting 
after 2021

• Currently, more than half report 
multi-site evaluation and 
demographics

• Still very few prospective studies
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AI Model Deployment

• Companies do not have to publicize how often their algorithms are used

• Real-world usage usually limited to press releases or case studies

Wu et al. NEJM AI 2024



Medical device usage is typically recorded through claims databases

Tracking AI deployment through insurance claims

Wu et al. NEJM AI 2024



Wu et al. NEJM AI 2024

Recently, there have been new CPT codes developed just for AI medical devices

Tracking AI deployment through insurance claims



Only 4 AI devices with 1000+ claims

•210M unique patients
•16B total claims from Jan 2015 -> June 2023 across 50 states
•Mostly private claims

Wu et al. NEJM AI 2024



Examples products for top codes

Wu et al. NEJM AI 2024



Factors driving AI adoption

• Academic hospitals are key 
drivers for AI adoption

• Rural zipcodes less likely to 
have AI

• Slight bias towards higher 
income zipcodes

Wu et al. NEJM AI 2024



Key findings for medical AI deployment

• Medical AI adoption still nascent despite many FDA clearances

• Limited existing adoption follows typical tech trends:

– High income, metropolitan, academic hospitals first

• Lack of clear payment mechanisms to drive adoption

– CMS only pays for 1 CPT code currently

Wu et al. NEJM AI 2024
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Medical AI Pipeline

A key promise of AI models is adaptability

• Addressing distribution shifts over time
• Updating model with architecture improvements
• Addressing uncovered biases



Medical AI algorithms rarely retrained

Wu et al. CHIL 2024



Medical AI updating

Implications

• Legacy FDA framework for device updates requires a new submission for any changes 
to the algorithm.

• Current FDA-cleared medical AI are commonly older versions

• FDA currently experimenting with Pre-determined Change Control Plan (PCCP)

Wu et al. CHIL 2024



Key Takeaways

1. FDA’s evaluation standards have evolved over 
time to adapt to changes in AI

2. Medical AI needs to have a robust payment 
pathway for large-scale deployment

3. New framework needed to allow for updating 
in FDA-cleared medical devices



Data used to evaluate 130 FDA-approved AI
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Case study 1: EchoNet: from research to RCT

David Ouyang Bryan He

Ouyang et al. Nature 2020 He et al. Nature 2023



Cardiac ultrasound videos 

Standard clinical practices rely on manual segmentation: expensive, 
time-consuming and variable.

Echocardiogram is routinely used to assess heart function. 
>10 million/year in the US. 



Computer vision can be faster and more reliable 

EchoNet AI output

Ouyang et al Nature 2020

EchoNet architecture



Retrospective evaluation: achieves expert performance

Predicting heart failure

Cedars-Sinai
Stanford

Examples

Evaluation at two hospitals

Ouyang et al Nature 2020



Algorithm robust to noisy videos

Maintains good performance when 50% of video is corrupted 

Agreement 
w/ true

Noisier data

Ouyang et al Nature 2020



Point-of-care application in emergency department

He et al. J. Emerg. Med. 2023



Randomized blinded clinical trial testing EchoNet



Randomized blinded clinical trial testing EchoNet

10 Blinded
Cardiologist

Report
Sonographer 

Scan

Randomize 1:1

25 Human Sonographers Assessment

AI Initial Assessment

Primary Outcome
Proportion of studies changed 
more than 5%

He et al. Nature. 2023





Trial flow and patient characteristics

3769 Echocardiogram studies 
were assessed for eligibility

3495 Underwent randomization

1740 Assigned to 
AI Guidance

1755 Assigned to 
Sonographer Guidance

1740 Underwent
Cardiologist Evaluation

1755 Underwent
Cardiologist Evaluation

274 studies were unable to be 
traced by sonographer



AI improves ejection fraction assessment quality and efficiency



Successful blinding

Cardiologists could not distinguish between AI and sonographer initial assessments

Correct 1130 (32.3%) 
Unsure 1520 (43.4%) 
Incorrect 845 (24.2%)
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One of the largest public dataset of medical videos.  

Open dataset and code

Ouyang et al Nature 2020; He et al Nature 2023



Medical AI evaluation and adoption

Thanks: Kevin Wu, Eric Wu, Daniel Ho, Michael Abramoff, Jimeng Sun, David Ouyang, Bryan He, 
IQVIA, CZ Biohub. 

EchoNet AI 
FDA cleared

Ouyang et al Nature 2020

He et al Nature 2023

Medical AI 
regulatory evaluation

Wu et al Nature Med 2021

Medical AI 
adoption/updates

Wu et al NEJM AI 2024

Wu et al CHIL 2024


